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ABSTRACT

This project presents the simulated result of Laminar flow in a channcl mounted with
triangular fins, by considering the influence of tmangular fin on enhancement of heat transfer. At
the first, a model of the channel is introduced at which its surface temperature is kept constant and
a triangular fin is placed on the channel centre. There are 2 types of fins amrangement, first the
pitch to channel height ratio is fixed and varying the fin base to be 0.33, 0.25 and 0.20 times of
channel height, The other type is the fin basc to channel height ratio is fixed while the pitch ratio
is adjusted to be 1, 2, 3 and 4. Then, the simulation is performed for flow in a laminar range
{Reynold number are 400 to 1100). Finally the Nusselt number, friction factor and enhancement
efficiency are presented against the Reynolds number for different the pitch ratio and the fin base

ratio that give their effect on convection heat transfer coefficient and friction coefficient.
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Astinenau Nu =3.66
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AR AU ALUF LN Nu =298

A5 AUBOIUUIUA G 1) Nu =754
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#lavanuazoglusilvesaumsiFsoyiusignwuiusy naziluawms liGadu Faiinim
Fugounaz luamisoinimaouldleeisase TasluunisldinauenmsudilyuiTag
oy = - . » Sk 4 ..

N3N IZHITIRUAY (Numerical method) 9126751303 VILUBA (Finitc volume method)
aadluiznnisiitonFlunsufilymmderdusesIna suluuudia Tl Teekinisilszund

» = g 1) - s o r » = ) : = 9
nuustaosmuatiamaas Hogluglussdunn@oyAuiooy iniania (Gird) 1miudaud’
discretise  ATdUUsZANT IUNAAZaUNIT DIUUYA (node)  MwTulSu@IAUSL (Control
» »
volume) 111111 Staggered grid Fgmiarus Tavlull 1980 Tae Paankar  S2uMInINISAIMUA
-4 . . o ' = = ' o o Y]
1oy lvvo1iun (Boundary condition) dmiunaazilynilunitinisdnuiaieg naswimiuls
oA o o A @

SIMPLE algorithm TUn 15 1A n5 i Uu0In 105 10 MU IUNULAEA MR UIRON AT WE LMY

[ o s o o ¥ 4 Yo . .
adluaumsoysnd Tuwuduiaz auntsoysnuua ud1391949% TDMA LU Linc-by-Line

& b4 o ] ]
ﬂ'iﬁ‘l]']uﬂ'l'ialuﬂ'l‘illﬁﬁllﬂTi"N!ﬂuﬂ‘i%lJ’Juﬂ'l‘ii!ﬂ‘ﬂ'lﬂaluﬂﬁﬁ1ﬂ'lﬂ'ﬂlﬁ)uﬂ'ﬂﬂ1ﬂEJ‘IH]%QL;I"I

=, d’
3.2 malszannlag it nasauiio

o a =L ' ' u 49 ¥ W = Y
vinuyuiasmadamanin mgnnaaneunill ludndugunsadould

N = as o 1 - ¥ B . .
sglustvasaumndaoyiutdornysznoulidumey Convection, Diffusion 1Az Source

»
sy Tvalueeaid lasdseumsas il

2 2 Of 0¢)_0( o¢

il +—(pwo)—| ', —|——| T, = {= § 3.1

o (Pud) ay(ﬂsﬁ) Bx( o 6] ay( ”yay] K ¢‘) ERY
o c'rm:"ecnrm ) D diffusion) -

Tae? ¢ Wudnnlsifnsa, T, Wudulszdnivenisuanalfou uaz S,

o ° o = [ Y -
Tlumeuny Source i UTWAZIBIAYDIAIATE IAnaAdlua13 199 3.1
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A13147 3.1 ?‘hﬁlJﬂTiﬂ’J‘UﬂlJﬁ‘IH‘iwll Laminar model

Conservation of ¢ L, [, S,
Mass i 0 0 0
X-momentum u M M __a£ X E p 8_u
ox  ox ax
o2
dy ‘uax
y-momentum v M H _a_p_’_w(z i QLL:]
ox  Ox Ox
2l
dy Ox
Temperature T uilo JTN 0

3.2.1 The staggered grid

msutnTanmoludTasarunmiuuuy Staggered grid Fauniannioonu
Faruinussrhaademnamy danaasegluglii 41 Taouninnsdudinsaaunsida
ﬂlgﬁufﬂﬁ@ﬂ“ﬁdlﬁh]ﬂﬁﬂ?ﬂﬂquﬁi Discretise  mdulszintaag ARa13 aauugane
(node) #1199 Tavauisousameuyoannd aauuuanuduanuau Ty w-cenl, v-cell

: v . .
iz Scalar cell (W T aronndony Continuity equation
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Cn = pnunAn
CG = pA\'uJAS
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szura Teintluidesoido Schemes WugelumnlsznasnoinaudvedSas

¥

& oo ° =) . & a LY P
arvnu Falunilazdnausieo Upwind schemes ¥19Tumsisznamdulseant lumey

o

. A = a k- o
494 Convection mmmum"lﬂ“luﬁum‘mmmmuqmwu

TaolEmsdszinme ¢ Hiumisdvenlsuasaiugulag Tagldand s

¥ » 3
Upstream #iagii1unod Tavsna2et1ammizfisumiia e i Ao

g = {@ if C,>0 a3

¢E l.:f‘ Ce <0

PAmnHdug M lumuosRuInu

3.2.3 The diffusion term

Juman Diffusion term vo3d 1y ¢ Tualsuasauquansnlszunun1dan

Central differencing scheme Tau

Dz_Dc(¢E_¢P)+Dw(¢P _¢W)_Dn(¢N _¢.”)+DS(¢P _¢s) (3.4)

fid D, = L+l A
2 dx,"—.&‘
_ .+, A,

W 2 dxi,*w
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- r[’ + r,‘\" An
n 2 dr

P=N

uaz dx, dy Wuszozszningalua vunnu x uaz y audau

3.2.4 The source term

Source term IHIMOUNIMABIINAIS Discretised  aum3 luilTuasaiugud
¥
amnzan laain
S=SV (3.5)
Taoh ¥ dhufufinelulSinesevguuas S, aunsannidiy 2 dou iy
S,=S.+5,4, (3.6)
» daniuay

4
nae S

3.3 UnagUa1n Diseretised aUNIAILAN

HADINA1S Discretised  AuMINFIOYRUT RVITMelulSinasaIungy &4
»
ﬁWUTimltlﬂﬂE]ﬂl’ﬂu convection, diffusion {L8% source term ﬂﬂ@ﬂﬁﬂﬂﬁnm‘iﬂ’mﬂn‘m‘lﬂ AP

aalugili 4.2 3aeglugiAende Aet
a.”¢!’ = ah’¢l~j +aw¢w + a‘\.(é;\, + aN¢s +Sr.' (3.7a)
Tauf

a, =a.+a, +a,+a, -8, (3.7b)
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u
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duilsziing o voa Upwind scheme e Tailu

a. = max(—C,.0)+ D,

a, =max{C,,0)+ D,

ay, =max(-C_ 0+ D

a, =max(C,,0)+ D,
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(3.832)

(3.8b)

(3.8¢)

(3.8d}
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dwmsulygmnaaldTasnsdszgndsdunvveilyniindeadedulunsdnisdnuiaie

& ¥ .. L .-
F992152N0UAY Inlet boundary conditions, Periodic boundary conditions, Wall boundary

conditions t101Z Symmetry boundary condition

3.4.1 Inlet boundary conditions

» [ 1
Tumsanwi T8 lddoyadsagy 13 lunrsei 3.2 duaredai

13147 3.2 Inlet boundary conditions

»
=]

Varnable Expression Note
a o v w o
u - 1J1il']ﬂﬂﬂ'§1ﬂ1‘ivlﬂﬂ‘|.|ﬂ\11]]ﬂﬂﬁﬂﬂﬂﬁﬂ\iﬂﬂﬁﬂ
o o o dl
TuaRTLeS (5199 4.2)
v . -
T - 300 K

3.4.2 Penodic boundary condition

o o 4 a o ’
FmsuiaoulvAduniunis IMasen1 181001719181 Outlet boundary condition

¥ 190391 (Loop) Aouniimaldnuilu Inlet boundary condition wnagildalil

3.4.3 Wall boundary conditions

A & T 1 [} =] o 1 <
l?ﬂuqm%ﬂulﬂﬂMﬂdwuﬂ ﬁ1“150£lquﬂﬂ!ﬂu 2 ﬁjuﬁ@ ﬁ’m‘mﬂuwud AINIIUITI

=y o 1 o [ a a1 < -1 "o
Tunuaunu wuay v Gandugud uadmivuinalndnianin1us 1Wuogiy Boundary

layer

3.4.4 Symmetry boundary condition
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= = . X v @
lunsdiauanas 2:Wa15a7 Computational  domain  (HEIATHALMIIU AL

uilsnna da lagndmuald lulininuasuinlas (Zero gradients) wSadmualiilugud
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3.5 NIZUIUNITHIAIABY (Solution Procedure)

w =

FEmsduaunmnFeyiusiesasgnudauns Tase1duITn1sTins1zvia

as o = bl 2 d‘! :; F 4 o ] - .{4! W =
anav medidTnasdiios wai Idaunisezdneglugiveuunsnaasnz 1dimaiinye

350135 TDMA bl line — by — line 1138 lumsudaums uatlosninlumouveaouns
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W ar =y @ W =] =5 a . .
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Pressure Linked Equation (SIMPLE algorithm) 11478 Tunmsudtlyvisnar

#9151 Computational domain wunidnvasiluduqg dszneudu uazlundas

a > a Shoned = b 4 o L = 3 Sy
idugnuininimon a1t TDMA TaseuyadmsmanSnuistodiuiss 9niulaising

>
WisunTIRIne g
PnauMsAYAEa (3.7 a) Fuiluganilsuududaiens aunsadagd lmlladly

aP¢P = aF¢E + aw¢w +{“H¢N +a_y¢‘,. + S'(~) (39)
moynogluaduauydiuilusnei sinaumsdsduannsoneasdilu
D1¢1 = Ar’¢|+l + Bf¢1—1 +C; (310)

e i iludumdsveyaseuunialuuuiunu x wie y

unA1a lunuIunY x

Cr = (aN¢.-V +a.\‘¢,\' +S()

W
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vnnszuiunsid laounu Tddamdwdsagle: 1é
¢.' = Ar¢1+l + C"i (3] l)

% 4, waz ' Tdonmadaannizuoumsiig Taounu Tddrami

!

A

L} i

a D; - BiAri—l
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1 Di' - Bl Al—l

"
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5 Y @ a 9 o '
51'?11 A'1:03C'12¢1 HIVEAOANADINL (3.11) ﬂiﬂlinﬂUﬂﬂQlﬁu 7 A', LHas Cl: ’«Jt‘rﬂ"lﬁ

AapAnNNNT AWML i naza ¢ awsani laninaums (3.11)

3.6 unagy
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S = =1 3 o ° 5 [} w 1
Worsunlsumsaunutluny Staggered grid s aiinsnmuadou lvvoumadmuua
=4 = ' 4 & = ad . . 1
azlym lunsdinisAnmiaieg ¥ lnatinue35ms TDMA 1Y line-by-line 11920 TunT
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B/D P/D B P
0.2 1 0.002 0.01
2 0.002 0.02
3 0.002 0.03
4 0.002 0.04
0.25 1 0.0025 0.01
2 0.0025 0.02
3 0.0025 0.03
4 0.0025 0.04
0.33 1 0.0033 0.01
2 0.0033 0.02
3 0.0033 0.03
4 0.0033 0.04
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Abstract
This project presents the simulated result of Laminar flow in a channel mounted with triangular fins, by considering the

influence of triangular fin on enhancement of heat transfer. At the first, a model of the channel is introduced at which its
surface temperature is Kept constant and a triangular fin is placed on the channel centre. There are 2 types of fins arrangement,
first the pitch to channel height ratio is fixed and varying the fin base to be 0.33, 0.25 and 0.20 times of channel height, The
other type is the fin base to channel height ratio is fixed while the pitch ratio is adjusted to be 1, 2, 3 and 4. Then, the
simulation is performed for flow in a laminar range (Reynold number are 400 to 1100). Finally the Nusselt number, friction
factor and enhancement efficiency are presented against the Reynolds number for different the pitch ratio and the fin base ratio

that give their effect on convection heat transfer coefficient and friction coefficient.
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